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Fogo sel vagem (FS) is clinically, histologically, and im-
munopathologicall y similar to sporadic pemphigus foli-
aceus (PF, as seen in N o rth America and Europe), although 
the epidemiology of these 2 diseases differs markedly. It 
has been proposed that FS is identical to PF but, fo r some 
reason, occurs in an endemic focu s in central Brazil. If this 
hypothesis is correct, the autoantibodies in FS and PF should 
have similar antigenic specificities. We studied sera from 
13 patients with FS from central Brazil , and compared them 
w ith 20 sera from patients with PF from the United States . 
All these sera had circulating antibodies that bound the cell 
surface of epithelial cells in identical patterns by indirect 
immunofluorescence on monkey esophagus or normal hu-
m an skin. In immunoprecipitation studies none o f the 13 
FS sera precipitated the pemphigus vulgaris (PV) antigen 
from radiolabeled extracts of cultured human keratino-
cytes. This is similar to the findings with PF sera of which 
19 of 20 sera did not react with PV antigen, but in sharp 
contrast to the results with PV sera which, as previousl y 
FOgO selvagem (FS) is a type of pemphigus that occurs in an endemic focus predomin. andy in central and southern Brazil [1 ,2J . The clinical and histologic features of FS are similar to th ose o f N orth American or European sporadic pemphigus foliaceus (PF) . Both diseases are 
characterized by crusted and scaly lesions, often in a seborrheic 
distribution . Small fl accid bullae or pustules may also be seen in 
both diseases. Some cases of both FS and PF may begin as localized 
Senear-Usher syndrome. T he pathology of both diseases dem-
onstrates a subcorneal blister with acantholysis. Because o f these 
clinical and histologic similarities to PF, FS has also been termed 
Brazilian or South American pemphigus foliaceus. 
In addition to the aforementioned similarities, there are also 
identica l immunohistologic findin gs in FS and PF. In both diseases 
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Abbreviations: 
O G I: desmoglein I 
FS: fogo selvagem 
PA GE: polyacrylamide gel electrophores is 
PF: sporadic pemphigus fo liaceus 
PV: pemphigus vulgaris 
SOS: sodium dodecyl sul fa te 
reported , all immunoprecipitate the PV antigen. Immu-
noblo tting perfo rmed on extracts of normal human epi-
dermis demonstrated that 7 of 20 PF sera specifically and 
intensely bound an approximately 160 kD polypeptide, 
previously identified as desmoglein I, a desmosomal gly-
coprotein . Similarly, 3 of 13 FS sera specifically bound a 
160 kD polypeptide. Thirteen normal sera from N orth 
America , 8 normal and disease control sera from central 
Brazil , 11 PV sera, and 12 bullous pemphigoid sera did not 
specifically bind this polypeptide. Two-dimensional gel 
electrophoresis confirmed that the 160 kD polypeptides 
identified by the subgroup ofPF and FS sera were identical. 
These studies dem onstrate that, although the exact molec-
ular specificities o f the majority o f PF and FS sera remain 
to be determined , FS autoantibodies do not bind the PV 
antigen and a subgroup of FS autoantibodies have molec-
ular specificity identical to that of a subgroup of PF auto-
antibodies. ] In vest D ermatol 87: 197- 201 } 1986 
direct immunoflu orescence demonstrates cell surface IgG 
throughout the epidermis, and indirect immunoflu o rescence, in 
most patients, demonstrates circulatin g IgG directed aga inst the 
cell surface of norma l stratified squamous epithelium [3]. T here-
fore, FS and PF are similar or identi cal diseases according to 
clinical, histologic, and immunohistologic criteria. 
However, the epidemiology of FS differs markedl y from that 
of PF [1 ,2]. FS occurs in an endemic focus whereas PF occurs 
sporadi call y. Furthermore, the age incidence of FS is different 
from that of PF. FS is more common in children, adolescents, 
and youn g adults with about one-third of cases occurring before 
20 yea rs of age [1} . There is also a high frequency offamilial cases 
of FS (a pproximately 10% of cases), whereas fa milial PF is very 
rare. Thus, a-lthough very similar diseases w hen comparing in-
di vidual patients , FS and PF differ dramaticall y in their epide-
miology. 
With these comparisons in mind , it has been proposed that the 
immunopathology of FS is identical to that of PF, but that , be-
ca use of as yet unknown local fac tors, FS is more frequent and 
displays a unique epidemiology in B razil. If this hypoth es is is 
correct, then the autoantibodies fo und in both FS and PF patients 
should have identical antigenic specificities. Recent studies have 
begun to define the antigenic specifi cities, on a molecular level, 
of PF autoantibodies [4,5} . T hese studies have demonstrated that: 
(1) PF autoantibodies from diffe rent patients do not bind to the 
pemphigus vul garis (PV) antigen, which is synthesized by ke-
ratinocytes in cul ture as a glycoprotein with disul fi de-linked chains 
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o f1 30 kD and 80 kD; (2) a subgroup of PF patients has antibodies 
that bind to a 160 kD g lycopro tein extra cted from norm al hum an 
epidermis and identified by immuno blottin g; an d (3) this 160 kD 
glyco protein , defi ned by th ese PF autoantibodies, is identi ca l to 
des moglein I (DG I), a des m oso m ai g lycoprotein . 
In this stud y we tes ted the sera fro m 13 patients w ith FS to 
determine whether the autoa ntibod ies in this disease had anti geni c 
specifi cities similar to those found w ith PF sera . 
MATERIALS AND METHODS 
Sera We studied th e sera fro m 13 patients who were seen in 
the Sao Paulo Dermatology Department with clini ca ll y typi ca l 
FS. Sera fro m 2 no rm als and 6 pati ents, w ith dermatolog ic disease 
other than FS, fro m th e sa m c area of Braz il were used as contro ls. 
The di seasc contro l paticnts were di agnosed as fo llo w s: leprosy 
(2 patients), psoriasis, paracoccidio ido m ycosis, vasculitis, and cu-
taneous tubercul osis. In addition , we studied the, fo llowing sera 
from North Am erica (some of w hi ch were included in previous 
reports [4,5)): 20 sera from patients with clini ca ll y and histolog-
ically confirm ed PF, 11 sera from patients with clini call y and 
histologica ll y confirm ed PV, 12 se ra fro m bullous pemphigoid 
patients , and 13 normal sera. 
Indirect Immunofluorescence Fogo selvagem, PF, and PV 
sera antibody titers to th e cell surface of epithelial cells were 
determined by indirect immunofluorescence with no rmal hum an 
skin o r m onkey esophagus used as substrates [6]. 
Immunoprecipitation To determin e antibody reactivity to PV 
antigen we used an immuno precipitation procedure, as previously 
described in detail [4] . In brief, hum an keratinocytes, g rown on 
irradiated 3T3 cells were metaboli ca ll y radi olabeled with 14C_ 
labeled amino acids (NEC -445E, N ew Eng land Nuclear, Boston, 
Massachusetts) . N oni onic detergent (Nonidet P-40) ex tracts of 
th ese cells were prea bsorbed with norma l hum an serum and Pro-
tein A-bearin g staph ylococci (Pansorbin, Calbiochem-Behring 
Corp ., San Diego, Ca lifo rnia). Prea bsorbed radiolabeled ex trac ts 
(about 2-4 x 106 cpm / immunoprecipitate) were then incubated 
with 5-10 ILl of PV, PF, FS, o r control sera, and the resu ltant 
immune co mplexes were precipitated w ith 50-100 I .. t! of a 10% 
solu tion of Pro tein A-bea rin g staph ylococci. Immunoprecipitates 
were solubili zed with sample buffer [2% sodium dodecyl sulfate 
(SDS) in 62.5 mM Tris-HCl, pH 6.8 buffer] containing 0.1 M 
dithiothreitol, as a reducing agent. Radiol abelcd precipitated pro-
teins were then separa ted by SDS-polyacrylamide gel electro-
pho resis (PAGE) , and specifi c band s were identified by fluoro-
graphy. 
Immunoblotting of Proteins Electrophoretically Separated 
in One and Two Dimensions To identify proteins that spe-
cifi ca ll y bind antibodies in FS and PF sera , immunoblotting was 
performed o n proteins extrac ted fro m normal hum an epidermis 
and separated by gel el ectrophoresis in 1 or 2 dim ensions . These 
procedures have been prev iously described in detail [5 ,7]. Briefly, 
normal human epidermis was obtained either by excisin g the roofs 
(epidermis) of suction bli sters induced on th e forearm of normal 
vo lunteers o r by 1 M N aC I-induced separation of the epidermi s 
from the dermis of derm ato m ed normal hum an skin obtained 
from an amputated leg [81. The epidermis was extracted w ith one 
of the followin g: sample buffer, sample buffer + 0.1 M dithio-
threitol, or sample buffer + 0.1 M dithiothreitol + 8 M urea. 
These extractants also contained 1 mM phenylmethylsulfonyl-
fluoride and 2 mM ethylenediamin etetraacetate. Proteins in these 
extracts were electropho reticall y separated in one dim ension by 
SDS-PAGE (under redu cin g conditi ons) o r, in so m e experiments, 
by isoelectric fo cusin g in one dimension, followed by SDS-PAGE 
in the second dimension [5]. The separated proteins, thus resolved 
in 1 or 2 dimensions, were electrophoreticall y transferred to ni-
trocellulose paper or 2-aminophenylthioether paper (which binds 
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pro teins covalentl y) [7J. The prote ins th at reacted w ith antibodies 
in FS or PF sera were identifi ed by immunoperoxidase stainin g 
[7] . 
RESULTS 
Indirect Imlnunofluorescence Fogo selva gem and PF sera were 
titered b y indirect immunoflu o rescence w ith norm al human skin 
or monkey esophagus as the substrate. All sera demonstrated IgG 
th at bound the cell surface of epithelial cell s at titers ranging from 
40 to over 640 (Tables I, II). The pattern s of cell surface staining 
of the FS and PF sera were identical. Althou gh the titers of the 
FS and PF sera were variab le, the subsequ ent immul1oprecipita_ 
tio n and imll1unoblo tting res ul ts were not co rrelated with the 
ti ter. 
Antibodies in FS Sera Do Not Bind PV Antigen C ultured 
human keratin ocytes were m etaboli ca ll y labeled w ith I"C - amino 
acids, and the radiolabcled protei ns were extracted w ith nonionic 
detergent. Sera from patients with PV consistentl y immunopre-
cipitated from these extrac ts a glyco protein with disulfide-linked 
chains o f 130 kD and 80 kD, termed here PV anti gen [4] (Fig 1, 
lane 1). None of the 13 FS sera precipitated the PV antigen (Fig 
1, Table II ). Simil arl y, with one exception , the 20 PF sera also 
did not precipitate the PV antigen [4) (Table I). Thus , in sharp 
contrast to PV sera, both FS an d PF sera, even those of high tite r 
by indirect immunofluroescence, did not, in general , iml11uno-
precipitate the PV antigen. In addition, neither PF nor FS sera 
specifi ca lly precipitated any o ther m olecules frolll nonionic d e-
tergent extracts of these cultured keratinocy tes. 
Antibodies from a Subgroup ofFS Patients Bind the Same 
Molecule as Antibodies from a Subgroup ofPF Patients T o 
try to identify th e molecular specifi city of FS antibodies, we per-
form ed immunoblottin g usin g extracts of no rm al hum an epi-
dermis. Pol ypeptides in epidermal extracts w ere separated by 
SDS-PAGE, then electrop horeti cally .transferred to nitro cellulose 
or 2-aminophenylthioether paper. Identica l lanes of protein were 
used for immunoperoxidase staining with FS, PF, or control sera. 
Table I. Pemphi gus Foliaceus Sera 
NO, II 
96 
175 
177 
223 
275 
276 
297 
442 
444 
457 
458 
463 
517 
520 
566 
682 
684 
685 
686 
1092 
Indirect 
ImmunoAuorescence 
Titer 
320 
320 
80 
> 320 
> 640 
40 
320 
40 
40 
160 
160 
160 
160 
160 
40 
80 
> 80 
>80 
> 80 
640 
Pemphigus Foliaccus 
Antigen 
Immunoblo tting 
Result (1 60 kD) 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
IIDiffcrcllt Ilumbers illdi GltC se ra fro l11 different patie nts. 
Pcmphigus Vulgaris 
Antigen 
Iml11unopreci pitation 
Result (130, 80 kD) 
+ 
ND'/ 
"Mi,"1S indi cates no sta inin g o f 160 kD band: pili, indi cates staining o n immu-
noblo ts o f extrac ts of no rm al hUI11 :l 1l epid er mi s. 
'Mill " ' indica tes that 130 and 80 kD bands were not precipitated; pil lS indicates 
that these bands were precipitated from radio labclcd ex tra cts of cultured human 
epiderm al cells. 
"N ot do ne. 
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Table II. Fogo Selvagem Sera 
Indirect 
Immunofluorescence 
No! Titer 
567 > 160 
568 > 160 
569 > 160 
570 40 
571 160 
572 > 160 
573 > 160 
574 80 
576 160 
577 > 160 
578 160 
586 > 160 
588 80 
Pemphigus Foliaceus 
Antigen 
Immunoblotting 
Result (160 kD) 
+ 
+ 
+ 
"Different numbers indi cate sera from different patients. 
Pemphigus Vulgaris 
Antigen 
Immunoprecipitation 
Result (130, 80 kD) 
"MiIlIlS indica tes no staining of 160 kD band; p illS indicates s taining on il11l11l1-
noblots of extracts of norm al human epidermis. 
'Mil illS indicates that 130 and 80 kD bands were no t precipitated. 
Three of the 13 FS sera specifically and intensely stained an ap-
proximately 160 kD polypeptide (Figs 2, 3; Table II) . Altho ug h 
only 3 of the FS sera stained that band, the specificity of this 
stainin g was d emonstrated for the following 2 reasons . (1) These 
FS sera intensely s tained a very mino r pol y pep tide band compared 
w ith the innumerable polypeptide bands transferred to the nitro-
cellulose, as shown in Fig 2. Lane AB in Fig 2 is a protein stain 
that demonstra tes all the poly peptides, from the epidermal ex-
tract, that were 'transferred to the nitrocellulose strips. Lane FS 
588 shows the immunoperoxidase s tain of an identical lane of 
polypeptides with an FS serum. Of the tota l protein transferred 
to the nitrocellulose, the FS serum specifi cally stain s o nl y a minor 
band. (2) None of the many other con trol sera specifically stained 
this band. These controls included : 8 normal and disease (o ther 
than FS) sera from Brazil, 13 normal sera from N o rth America, 
11 PV sera, and 12 BP sera. Fig 2 demonstrates a typical im-
munoblot of an epiderm al extract. The FS serum 588 (of indirect 
immunofluo rescence titer 80) intensely s tained the 160 kD band , 
2345678 
-200 
-116 
- 92 
_ts 
Figure 1. FS sera do not immunoprecipitate PV antigen. Immunopre-
cipitates of He-amino acid-labeled ex tracts of cultured normal hlll,nan 
keratinocytes were separated by SDS-PAGE and radIOactiVe polypep tides 
were identified by fluorography. Immunoprecipitations were performed 
wi th the follo wing sera: talle 1, PV 443; talle 2, FS 567; tall e 3, FS 573; 
lane 4, FS 572; tane 5, FS 588; talle 6, FS 586; lalle 7, normal human serum 
601; larl e 8, normal human serum 563. Arrows indicate 130 kD and 80 kD 
bands of PV antigen. (Migration of molecular weight standards is shown 
at righi, MW x 10 - 3). 
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-200 
- 116 
-92 
FS PV N AB MWS 
588 443 563 
Figure 2. FS serU I11 identifies a 160 kD polypep tide (arrow) On imlllu-
noblots of extracts of norma l human epidermis. Extracts of normal hUlllan 
epidermis were subjected to 50S-PAGE and rep li ca te lanes of the sepa-
rated polypeptides were electrophoretica ll y transferred to nitrocellulose. 
Immunoperoxidase staining of replica te lanes was performed with FS, 
PV. or normal human (N) serum. Different numbers indicate sera from 
different patients. AB indicates an amido black stain of all the polypeptide 
bands transfe rred to the ni trocellulose. MWS shows the molecular weight 
standards (MW x 10 - 3). 
w hereas the PV serum 443 (of indirect immunofluorescence titer 
over 320) and the no rm al hum an serum 563 did not. (A lso see 
[4] for the specific ity of staining .) 
The band idcntified by this subg roup of FS sera com igrated on 
SDS-PACE w ith the 160 kD band identified by a subgroup of 
PF sera [4] (Fig 3) . Of 20 PF sera tes ted , 7 specificall y bound to 
this 160 kD po lypeptide. T herefore, both FS and PF scra give 
similar immuno blotting resu lts in that a subgroup of each binds 
intensely to a 160 kD po ly peptide ex trac ted from no rm al human 
epidermis. 
We have previously demonstrated that the 160 kD polypeptide 
identified b y antibodies fro m this subgroup of PF pati ents is DC 
I, a d esm osom al core g lycoprotein [5]. Analysis b y 2-dimensional 
PF 
462 
FS 
571 
FS 
572 
FS 
573 
FS 
586 
N 
583 
N 
584 
-200 
- 116 
- 92 
Figure 3. The 160 kD polypeptide (orrow) identified by certain FS sera 
on immunoblots comigrates with PF antigen. T he same procedure was 
used as outlined in Fig 2, but on 2-aminophenylcther paper. Immuno-
peroxidase staining was performed with PF. FS. or normal human (N) 
seru m. Notc that FS 573, but not the other FS se ra shown here. stains 
the 160 kD band which comigrates with the band stained by the PF serum. 
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gel clectro ph o res is indicates that PF an tigen, as defin ed by this 
subgroup of patients, and DG I have identi ca l m olecular weights, 
as dete rmin ed by SDS-PAGE, and isoelectric points (pH ap-
proxim ately 5.4-5.7) . To determ ine whether the 160 kD poly-
peptide idcntifi ed by the subgro up of FS pat icnts is id entica l to 
the PF anti gcn , previous ly shown to be DG I, we perfo rm ed 
immuno blo ttin g of epiderm al extrac ts separated by 2-dimcnsional 
gel electropho resis. Fig 4 demonstrates that both PF and FS sera 
idcn tify co mi g rating spots, w ith m o lecul ar weig ht approximately 
160,000 and isoelectric point about 5.4-5 .7 
D ISC U SSIO N 
Our h ypo thes is was that if PF and FS are immunopatho log icall y 
simil ar di seases th en the sera fro m these patients should have 
simi lar m olecul ar ap ti genic speci fi cities . T he anti geni c specifi cities 
of PF sera are o nl y partiall y known. Specifi ca ll y, these se ra do 
not, in genera l, b in d PV anti gen , and a sub gro up of th ese sera 
bind DC I, a 160 kD des moso mal g lyco protein that ca n be ex-
tracted from normal human epidermis [4,5 1. This study dem-
onstrates th at FS sera show similar antigeni c specifi cities, w ith 
no binding to PV anti gen and a subg roup that binds to the sa m e 
m olecule (DC I) to which the subgro up of PF sera bind. Even 
thou gh onl y a min o rity of these pat ients' sera bind to this 160 
kD m o lecul e, th is bindin g is hi ghl y specific for FS and PF; o ther 
disease contro l and no rm al se ra do no t d ispl ay th e sa m e an ti genic 
specificity . 
It is impo rtant to no te that the exact antigenic specifi cit ies (on 
a molecul ar level) of the m aj o ri ty o f both PF and FS sera are not 
known. These sera do not precipi tate an y particu lar poly peptide 
fro m radio labeled extracts of cultured human keratinocytes and 
do no t bind an y pa rticu lar band on immunob lo ts of normal hu-
Ill an epiderma l extrac ts. The reaso ns for these findi ngs are un-
clea r, bu t th ere are severa l possib le explan ation s. It is possibl e 
that PF, as well as FS , se ra have different anti geni c specificities , 
w ith a subgroup that binds DG I and the others directed aga inst 
a d ifferent m o lecul e that is difficu lt to identify by th e immuno-
chemi ca l m ethods used here. Altho ug h this exp lanati on might be 
fea sible for a spo radi c d isease such as PF, it seem s unlikely for 
an endemi c disease such as FS. It seem s m ore probable th at in an 
ende mi c disease the immunopatho logy sho uld be identical in dif-
ferent paticnts. T hu s, a m o re likel y ex planation for the different 
immunoche mi cal anti genic specificities of the FS (a nd , probably 
also the PF) sera is that they all react to th e nat ive DG I m olecule, 
but that o nly a subgroup o f sera retain their immunoreacti v ity 
w ith this m olecul e b y immuno blo ttin g, in w hi ch protein s are 
denatured. Similar findings of au toanti bod ies bindin g native, but 
not denatured , molecu les have been found with bullo us pem-
phigoid (unpublished o bservation), epidermolysis bullosa ac-
quisita [8], and PV [4] se ra. Unfo rtunately this hypothes is call1l ot 
be tes ted , at this time, w ith PF and FS sera, beca use DG I canno t 
be ex tracted fro m cells o r tissue wi tho ut denaturin g conditions. 
It sho uld also be noted th at th ere is a remote possibili ty that 
PF and FS patients develo p antibodies to DG I as an epipheno-
m enon after a com pletely different cell surface antibody , w hose 
an tigeni c reac tivity is undetected by the immunochemical m eth-
ods used in th.is study, ca uses aca nth o lys is . T his is an unlikely 
possibility beca use o ther bullous disease pati en ts, w ho also have 
epiderm al damage, do not develo p this an tibody . 
In spite of th e un certa in ty about the antigeni c specifi cities of 
the majority of bo th PF and FS sera, the current study demon-
strates that, taken as a w ho le, the sera from PF and FS patients 
display similar and highly ch aracteristic anti genic profiles th at are 
distin ct from PV, bullo us pem phigo id , and normal sera. T hese 
findin gs support the hypothesis that , altho ugh different epide-
miologica ll y, the diseases PF and FS are simil ar immuno path o l-
ogicall y. 
We tha ll k Drs. S tephen Ka tz ami Tholll as Lawley fo r critica l rev iew of this 
lllOlIltScript . 
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Figure 4. Two-dimensional gel electrophoresis demonstra tes that the 
polypeptides identified by PF and FS sera are identica l. Polypeptides in 
extracts of normal human epidermis were separated by isoelec tric fo cusing 
in the horizontal dimension (acid end on right) , then by SDS-PAGE in 
the vertical dimension. The polypeptides were then elec trophoreticalI ), 
transferred to nitrocellulose sheets and subj ec ted to immunope~oxidase 
stainin g with: A, ~F 520; B, FS 588; C, FS 573; D, disease control seru m 
from Brazil 584. Note comigrating spots in A, B, and C, with isoelectric 
points abou t 5.4-5.7 (determined by measuring the pH along a concur-
rentl y run isoelectric focused sa mple) , and approximate MW 16'0,000 (as 
determ ined by molecular weight standards, shown in lane on left of each 
imm un oblot, run by SDS-PAGE concurrentl y with second dimension-
bands arc 200 kD, 116 kD , 92 kD, and 68 kD). 
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